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(57) imm 

- * mmr z> tz tt> (d -7 d -tr x £ji#trr s „ 

>^J©#£ETT\ 1, 3 -y^->*X>^S^-^ia:> [I 
£ L f& 7 ^ 7 ^7 □ y V 3 # U v— * [si 



(2) 

1 

[4#HM©®5ffl] 

sa«6Ta&«>©:7a-tXT?*oT. (a) 7=.*>m 

6 fc -s * y v - « a^ £ -a- s spg t . 

(b) £5bT»fc#-©Rjt;tt&**i«*s-$fr«i 

WIEJx**fe*StS4:K*U jffiSBSg 1 ©#U T-©S 10 

«, MfBSg i © g tf > y# g ^- 1 «n3* y 7 g > y^J 

t ©IW©R**«*ft3a57-r«. =fc 5 WE 6 {0© 

(c) ©Fg (b) ■C»6nfc«»M»rR«Lfc1»l3*y 
7g>y*#J©#fiETT, 3 - 7* >>x >#><£> j£ 

e>^#g (#tts?x» ) #gv-wMtCcto 

ffiCjBl ©g t'>^ l Jv-i(«Sofcf2 0'J t*> 
^#U-7-©f6*W«T*a«i:. (d) SK (b) © 
*j**«f klWE* y^U >y*#J©gl 0 ©t£ga©£J&tt 

y 7 g > ^SU©»9 2 fllCDge D ©*«fe»£T**«*WK:5£ 
±K;KJftbSS;b£*T, f©«T4filcbj|#tT^5i5 

ibjis 2 © g f > g 1 «riBS o ©muss t 

(e) jtE*»»7?7J^D«;j3# 

cw*?i2 3 sfct^^i^s^r-rswisiB 1 ©g t* 30 

[If** 3] j£U^ J PS»fli*^T*}l2 2#StC*A 

-^^I>*t#UV-t, 3- 
^^>7x>^ ; £*g-7-i:3lgW{cSiiE^X^U>* ; & 
sH'Jv-XB*JIWl:«»&'f V^l/y^Uv-i 40 

(1, 3-^yI» y 3 ft&tt 

n rate 5 & ir» *> © -c * « c t & w at t r * fit** 1 x « 
2 {;:f2«c©7'p-fex. 

[W*JUJ C 1 3 S i -CH 2 -CH 2 -S i C 1 
^(ClE©©7'D-t7. <> 

[■1**53 — p©s*»rtfc*^-c, m*tt?m# 

^tLl^l, 3 -^^^X>©«-&(Cii5^ 1 , 41 
^SS*T'Jt>5 r #'J (X5PU» -#g Wvl 50 



#i?8- 2 3 16 5 9 

2 

» -#g WV^l'» y^D7i?t^>h**S0 

©»»-?««■*-*£££. -£-©&-?, rn^©tTO# 
gv— Sri, 2-h*7, (hg^PD->g;i/) x^>©« 

h*7;U*^g^CABIIteS!ltCJ;-3TB§i&*-&Srtt 
#Mi-r-5i»** 1 4 wrtifrtzGM<D7at 

X. 

[89**6] jfflfSSRI (d) T?ttffiT4l»Eittft# 

1, 2-yIh+y7 r D^>, 
hi>y h3=-->^>-fef>, v'x5 1 iy>yg a— ji/i?x^ji/ 
x— r-^T** d t «:» mt-rzm&m 1 5 ©u-r 

n^K 12*5© 7p -fey;. 

(Mw/Mn>l. 1) ^StT'Dyi'ty'^ >H 
(Mw/Mn<l. 1) $r^-r^O>y^-fei/y > b^£> 

Py?W>h*<2 0, 0 0 0*^2 5 0, 000© 
|gffl(*I©a*¥^T-S$rW-r^ H t £T5M * 

*7 (rg5^©6SB^> 5 7;H^^n#g . 
[W**9] ->-7>m&j«*. fcb 

t©^ly> KtLm W**7X«8 (C|5®©6I!?b5 
y7;P#)ttS3#'j7-C«ffl. 

[«BJ<75|¥iaB7iltt0J] 

[0 0 0 1] 

[jt*±©ipjffl»»] *mwit. &mm& (muit 

i a r m e d as ymm etrical) y i?7)V^ 

fc -7* D -t 7. J; -p Tf# 6 n* £>9fc#ttW 7 v 5 7 ;U ^ D -y 
i7P#g-7-t(C«S. 

[0002] *3bw«, eicwjc, -e^**w-r^y--f 

*«#*y^U>^a(t, 7x^->a^tc«koT*Sv f 

^ly» ^S^J&flHDfcBIBSns+IHI'J k*>^Uv 
-i5B«t^^fflbT, 6S5»i7y7;l'yn.^n*U 

V - £ » it T * tc & © y P -t X ffi * . 
[0 0 0 3] 

[fi:*©£ffi] *J7)VZfu v 2 n tH U 

©KiS^D-feXtt, CTA«*H4#f i Fm4 0 1 

0 2 2 6^B^^«i:g>:'J+|!t#fl : tliS^0 3 1 4 2 5 6f^ 
*ffl»<i:#@#f f F?S5 2 1 2 2 4 9-#KIB»*»64>»T* 

-So 

[0 0 0 4] KBttttSU 0 1 0 2 2 6^itlt * 



3 

tc:J;oTSl£;$-e-T¥^^»7 5 0 0©^/ U^A 

-e, ^-©*§ii#e>n*:*££#'j uftfHft^- 7 5 
x:frt> + 1 5 o'cwffifflrt^ias-c^tSv'x^R^/x 
y t;u^-;u7 u- >&tf /xte7;uy xjp tr «j 

th Z<D£o\ZVTBl&2ntz&-$W-mt. 50 0 
0*51 0 0 0, OOOOf^fi&tn. 
[0 0 0 5] i©W*FXittfctt, ±fByD-tXJCJ;^T 

[0 0 0 6] BMNfttttUBSSO 3 1 4 2 5 6 9MB«f:: 

n. -io^aitt. (a) *-©R*tt*«i8*rr5* 

•5 <fc 5 »r±ES J&tt*SSS t ±C* >y 7° U > t 

(b) ±mwu<D#v?-tm&r>T^2>hf5}mizm-> 
tr. 

[0007] ^©^ffitt, s^«y*u7^>i. '> 

£-^tf 7n V V 3 its U ^-TtfttSr-g-tTT}* £> jg& 

tb\ztf?m\zmm-znfz<, 

[0 0 0 8] fi#fF!5, 2 1 2, 2 4 9^rmmmit 

#ftmv=J7 )\'#v^-*mm3-z>tztb<D7u-t7,*m 

&«K:*!ttSi!-4. ±E:/n-fe;*(t»©***RMFK:i3W-* 
*<©«^*'5T?»*A«^rL-'bHt»c2#l© 

-?-©*S^U-7^ >#U'7-4 3 ©k'-^'g-SS:ltfin$ 

■&s©tjgLfcffittit;-&ife©#&TTfTt»nfc. 3:©^ 

.ft^Lfcit^ (devised ratio) SrWT* 
£^©g*<*L<itflDT-5d<!:£^Lfc. 3<@X«4 
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4 

[0009] «fflpiiigft«tt<i:-&«tt> x-y/k *= 
75 >, t'Jv>. tfn'Jy ><t£®fr £ SIR £ txtz 

[ooio] ±E^ntxtt. -«Mi:. ±lBJSi©'J 

10 ©S^SsW^T^&^fCfT^n-S. 

[0 0 1 1 ] ±E©ft*i£W©7°o-fe7-m, »3t©*" 

=rrs (snc«si$nT^-5fflo© rQj au. 2i 
0*#i^) io^±^tj=koic&oe>;l£nfc#*f 
ffc7*n y ? n # U *®jfi-r £ d £ tt^F Bitg7?S £ t 

[0 0 12] 

^»»*<&#-r-2> (Mw/Mn<l. 1) -OO^-fy 

20 out, fc^ft=?mma*m~?z> ( 

ilD©) Q>1. 2) , fiP^, S I tcQ-eTP^tlTl^ 

? \z frfs. o mm ffi ©5J-tf« * s t> 5 -^>© * -r 7 
©»£©»*£*>■&****, 7^7^8707^ 

# U v — coSSit ©fc* © 7° a -tr X <=> nt t^?> . 

[0013] tot, *^ijji<£>@i$ra, ±E7-^7;i'# 
* 7"nt x *ai«-r * z. t T» 

[0 0 14] 

[He$r^^-r^fc*©^l&] fg<^#d«t(C. wset 

30 smoisfibt, iWffl7ot7^M$nfc. 

[0 0 1 5] fct, *BS#»#7i?7;wy 
n-yi7n#u^— ©®it©fc»co7'a-feX{c^'9. 
yotXH (a) 7X^->#^H6tt«-«87;l/*'J^K 
TOSISftfflLT, itc^Sv : x>75^^^ : Ey7-, 

■S^/-7-£l^£-fr.S>g:Pg<h, (b) d^L-Ttffe^ 
l©'Jt*>^#'Jv- (*-©S^tt^S*^S<&^ 
tr) 6ffl©«IE«**tr*«^tt*yyj>y?Wi 
*S4^i±SSPg (c©*y^ l J>5 r S95ft«±ESi6tt*«l 
40 *<hS^L, ±E*l©'Jhr>* r #Uv-©*tt. ±E 
glffl'Jf^'J T— i±E* -y 7 U > ySfl t ©P^© 

s^SHa^T-r* i -5 iznmmz±m 6 fflco-g^sro 
rt©tt4«©*cik#*ifc«ik:^'r <t, (c) a 

» (b) f »snfcf #»tS*bfc±E*7^J >^ 
3J©#ffiTT, m\Zl, 3-7*^^X>^e.^«.^tSv 5 

x>$, 7x^->m«filttW^7;u*'J^SMiS?fiJtc«k 

oT, Xtt, S'JIUCSSiSLfc'J t*>^#U (t7 7)^ 

50 icj;ot, mc^mmm-c±m^i ©u f>^U7- 



5 

t HAtt o ft st 2 CD # u v -m £ mm-r s mm <t , 

(d) SRf'(b) ©*fig»«t»K*V>T±E*yyU>^ 

Dceri6*tts*s-&*»nffc, (e) ±mmffi? 

[0016] 

[0 0 17] lESIlO'J tf>y#U v-i±E»2© 

utf>y#yv— tat, £c#u (*as?x» 

[0 o l 8] Wig r±fcj tt, sn^n-;?*!. 
loffl^yv-cM (2 0ll%fitT) cDftficDn^y 

l/>ftI^lfc#I©^xX>t)L<B-fV^ 

ioTi«snTH5ci*t*t5. c^b-fcP^/ 

fcf>^*>JT— ©B5S«> 1, 
>, -ryyi/X 2, 3-S**^;H, 3-7?i?X. 

>, i, 3-^s>^v J x>, i, 3 -^\^-y-> ? x>> 
b<«, ens saw^n*^ v— 

U->, p-m=^?;PX^U>> 1, 3 )V7>?- 

u>, fcL<«, :tie. ©i^*^ e> §s§s-r -set ^ w 

[0 0 19] l£^^fi^*Sr*T^2SgtC»A-r^ 

v>, p-l=^7fi/x i, 3-v*;*^;^? 1 
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[0 0 2 0] ±E«SJfc*A-r*Ubf>^Uv—©Kl 
Sr, 3-^v 5 X>*^E#'JV- 
t, iWMCM^V^l/^^^Uv-t, HIM 

[0 0 2 1 ] j£^^-»^<£#rS±E2SBC*A 
r*u t>^#UV-©BI*, *ft«K«»&l, 3- 
^yl^^UT-i, 3-7 
10 ^yl^^^'J^-iUfMCMfls&Xfl/^t* 

t ^ Off ^ b < , Iffl'J 

«»K:ffia-r*!l*'J (1, 3-7*S?X» ^D'^ 

[0 0 2 2] #5S9I©£tt5S?7;W#»*70s/i?:3# 
ijv-T&t, HSMCSfi^iU'J (1, 3-^yl» 
©y'Pyy- X«, *HWt»B»a#U (-f77b'» 
©7nv£. X«, ilMCM^S^'J t 
20 *H«K*fi#&i!*y (1. 3-7*5>X» t>L<tt£ 

#U (X^b-» £3l*m>T»j*3n&*R«K:*B#. 
(.•?*z?X.» t©^7Dy v-^6j£3f§2©§fc 

[0 0 2 3] #>J C7^S?X» #UV-©«-&lCtt± 
E'J tf>^#'JT-(ci5ViTii!^l, 41^ (9 0% 

Mna±) ^csrwsjifsbuiii^t^ mm 
30 $nfct>. 

[0 0 2 4] *5SW©±E7 r P ; feAOa» (a) tSPg 

(c) t?fi6fflTsfcie>G)»$b^*r«7;p*u^BiH^ 

?^A7^n*y^ift. Uf^Ayi'njMJk U 
f^A7M;H^y v* □ 7)^)1. x;u 

ffibn. 

40 [0 0 2 5] J^IiJtLT±Eai® (b) 

«^tt*y7 r 'J>5 r JWtt. * rx, -S i -S i 

x 3 j > j£ rx 3 s i - o-s i x 3 j . S; rx 3 s i 

- (ch 2 ) n - s i x 3 j moit'BiyifrzmiRznz 

HUH, *;l/*^->;K XiJTJl'P+y^y^Jl/T^o 
I, H@^?>4<@©^*J!M^SrWT ; g>t)CDTab.l). CI 
3 S i -CH 2 -CH 2 -S i C 1 3 (BTCSE)X 
\t (Me O) 3 S i - CH 2 -CH 2 -S i (OMe) 
3 (BTMSE) &®.m-tZ>Ztt)W$:LlK Cl 3 S 
50 i -CH 2 -CH 2 -S i C 1 3 (BTCSE) *Sf% 



(5) 
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[0 0 2 6] *«W©yn-t^©»*tv»*J(5!B«»w± 
fttf, A-y7'U>^JtbTl, 2-t'T. (hU^PP 
->ij;i/) X^> (BTCSE) Xttl, 2 -t'X (h'J 
yh^v->'j;i-) X^> (BTMSE) £&fflL<. ±12 

(7*5?X» t>U<tt#>J Hvyi'» 7Uyi?k. 

>h gi^WtC 6 Be^fcMfc^ i?7 Jka 

j^n7^3^U?- [AC] 4 X [B] 2 £§Si£-r 

5. 

[0 0 2 7] *&HO*feff£Lt>^tt4R0 I?-? 
-#U C^v>x» y^U7i'tW>hXBUb:> 20 

'J7-^, 1, 2-t*X (HJ^pp->'J;v) x^> 
(BTCSE) OSfeSJStt^SSt^^OTA^^U 

» t^>hol^SM»**, -tear, gp^e^tc 

fS^-trS-titC^T, —^©KfcSTT 30 

[0 0 2 8] *U (7'^v 5 X» Sg-fc^.?kVh©J5fcfiS 
Jt;XliBTCSE©iO©*77' l J >t/&&±^(Dtly 

U±.X\Z&0, #U (^•^> ; X» (no 
n load bearing)«Ml^fl^S 

[0 0 2 9] *56WO»J©«fe«F*UH*J6!8«T?tt. 

k» iJhf>y*S:W«b, ^f,SBTC S E©4^ 40 

fc'Jf>^#U (X?k» ttL Rtfl, 

k» -tf'J (^5?I» Qtt&MfiU IC^-Ct 

£Kj££-fr5J:£:l;:J;-3T. 2 ^(DKJfcSgTjS; r [c] 

4 X [AB] 2 J ©^B^ttffc^TJk^P-y^xitfU 50 
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[0 0 3 0] — JKWlC, *m9l<D-7u±.7>\Zi5l,->Tm£ 
LT*ffl«I*ft:U f>^'J7- fe^^>h«, - 5 0 
t^6+l SOtOiirtWigSt?, #i:L-< teOC^ 

e. i o ot;cDSSfflrt(DSST, asj&*««i»-e*r«7;u 

[0 0 3 1 ] *fgW£O^P-feX{C*5HTffil6tbT3SAPl 
Ig&ijf>^'j7-H -KflWC. Otd^lOOt 
©ffifflftwfi^-c, i a*— ;k#><=> 8 A— )l(DmWfa<DI£ 
77T% ±EgkNF (b) (c&VkT-kGfty^U^ftl&ift 

[0 0 3 2] ±IE&Pg (c) Ttt. *»0#H55?7* 
**MJ5^P -y ? 3 # U V-C9(*J©f?§ 2 ©lOMi lit 

EJfc LIfcfo o ft: * v :/ U > yffl<D*tt^O * JSoT 
[0 0 3 3] ±B*2'C*iJ'7-t^>h*. 7Jk* 

[0 0 3 4] ±ES» (d) Ttt, S?3tcSJ^bfca>7 
•7V>ifm* ©PS (b) <D±titto<DmQ tottE 

[0 0 3 5] ±m*v7V>tfftl<Z>®y<DKfo&&<D&. 
(d) ;KXtSS^*, 3E 

tc#c\ ^x^;ux-^;k s^^ux— -r-jk rh5 

tKU77>, X5 L lx>yUn— ^v^^UX-^Jk 
Ifl/>^U3-^ylfJH-fJk X^k>^>JP 

X— r-;k ylf k>y*U3-;kyI^H-r;K v 
x5=-k>yj P-;k>?^JkX— 7-Jk v 

Xh + ->^P/1>, h UlfkV^'Ja-^yl^l/X 
-^;k 1, 2 -v 5 ^ h*5"<>"lf>, 1, 2, 3-h 
U ^ h^->^>if>> 1, 2, 4- h'J^ h=^v"^>i? 
>, 1, 2, 3-h'Jlh*y^>t'X 1, 2, 3- 
h U ^ h^->-^>-t?>« 1, 2, 4 - h UX h=^->^> 
•fe* >©«fc -5 ^x- x^^r-^tr. 
[0 0 3 6] »ib^lttft^«l 1. 2-i<Xh + 
y^n/O, iy^-^+t->, jr)VY~s* h^v^>"t*>, 
i?x^ k > y U =i - Jkv?x^;kx— r-iUT* S ' «t 

[0 0 3 7] -HRC, aa*ffitt^b^*tt, KlSjB^* 



(6) 

9 

(DMtcSo'^TO. 0 0iH%A^2 0li%©8 
BrtCDjgg-C. $?£L<«1 0 p pm*^ 1 0 0 0 p p 

[0 0 3 8] *fE9BO»J©fflffi«». ±I2cDya-feXtcJ: 

KJroTft&ftS. ttttWfClEVi^*^* (Q>1. 10 
2) $^-r^ , n^^-ti//>h^6^'g)-*©ffi<0|gE . 
t. *«J»cfffcn*9J«©5«gl:Bf*^*i;*Jt«ttK 
SE^^H 5 *^ (Mw/Mn<l. 1) 5r^T7*a-yi7 
■fe > h *5 fi£& t> 5 — *©^<73S6 1 \Z =fc o T#?8tt 

iz, jtftacx^i. 4i^s (^9 0%) s*-r*r 
[0 0 3 9] lt«6<ii:»v>»«»*iSl 

J.t>±E 5 v 7 ;Hts*H* ^□7?3*y7-C-*Offl 20 
mt, 5 0 0 0*^1 5 0, 0 0 0 CDfgfflrtCCK ffSt 

<ttio, '0 0 0*570, o o o <Dmmi*ioyBLm¥-i% 

-?«14. 20, 000*5250, OOOOiBHrtT** 

0, b< te2 0, 0 0 0*5 1 0 0, OOOCOfiSH 

[0 0 4 0] S r [AC] 4 X [B] 2 j (mFSSfCDA 

***©*1I9S?7*#»#^d y £ 3#«J v— ^flcfc* 30 

(load bearing) T&S^f;:^/ t* 
n^-JSFSKi^yv-riif.fcayny^SrSiU C*3E 
l:*SyX>C7D2/ ^SrSL, X*\ 6ffi<D%y7 l J 

>{fM-e*>0* b*\ ftn#T*«-***rr*, £fc 

1, 3 -^yi>*6a:5^Dii^«*r) CD*^W 

k «t * 7 x 7 8= ^ d v z a ti? u v-*, m it 
ff #^iiiE*«io««w«rtt c 1 3&«5fi nx ^ 

->-7> hffi/5£ft, IMtt, ilSStt^fflR 

StxBKU ZLftKSaAT, BraK«k?K J£tS>W#ftro 

[0 0 4 1 ] 2 OC9$*85e (load bearing 
a rm) £t*lfrttfc&fr>. SC r [C] 4 X [B 
A] 2 J (A, B, X, Cte±f5£«<DjI9Tr&£) <75 

**, iI#cD#'J (tyf-^fl) ^-fifC*s^T«, 

aKntMfcjfc (fin*.. ioota±) t. iisssfc*5tt^ so 
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it*Lfc8S«MSI£: (t an 6) 

[0 0 4 2]- Rheometrics RDS2T 
SiJJtLfcSSKjSCfc t a n <5. 

- - i o 0*0*5+ 1 5 ot:cDffi*jeffi, 

- 2*C/»T#ig, 

- MW)fk 1 0yi?7>/%>, Z>"f* 0. 1%, 

- ffctf : 7U- K iSS 7. 9mm, 

- ^IfflfS, : N 2 . 

[0 0 4 3] r5bfctt«rttO«a**fc-a:d*, ±JB#U 

[0 0 4 4] 3Efc±IE#UV-«t*-r5|ltt[Hl«ttOfiS 
[0 0 4 5] #»J (7"^^X» -k^^>h** 

-r«.4-3©# l J C7*S?X» gSXtttf'J (-fVTV 

» Kt*-&tf. ±f2iC r [C ] 4 X [B A] 2 J 

M 7 v 5 TMtttfo ? P y * 3 # U V-*, ?g# ft (C 

[0 0 4 6] #fg0J§£, «T©*»t«C«koTMC»ai 
[0 0 4 7] 

7.^1/> 1 7 5 g£5 0 < C(D->^D'\^-tr>6 1 (CjO 
A> Jt(D'&-?%—Z?^)]sV^02±8. 7 5mo 1 ?:S0A 
fc. 4 0»ftl:SJ6iJ«3E7Lft. ^©^T", 7^vl> 
2 7 2 g«rRIi;R«:»»ClHI^.fc. 7 0*CT 6 O^MKS 

SESr2. 19mmo 1M, 1 0 ftmiZKiTKfeZ 

[0 0 4 8] Ki6»*5K»*«BtLfc«fC, ^Sr^ 

Rst^iicioTfimfti** (inti) zmm 

V. ASTM D 3 3 1 4 (Cio T##rU ASTM 
D 3 5 3 6 CJ:oTGPC»ltL.fc (^ I #fi8) . S 

iS7i/X>5 0 giI=7^'JfWOi20^3. 
7 5mmo 1 tfeE«JB^««f tCMAfc. 60tT5^ 
mmVTzmz, S0O7^yI>8 6 gSrSJKSfCjJDA 
7c. -f-O&T, fi-&?£6 0*CT8 0 5J-[fflfcSoTilfT$ 
life. MSnf;II#U7^yxzjH4, yih + 
i/-?urt>l. 4ml£M5u-ii:J;oT, SOCO* 
•>7'J >^g|5{5(C^-&5-&fco :©*";7U >^*5J^^r 
6 0"CTJE{C3 0»MK£[oTJtfTS-&fc. 
[ 0 0 4 9 ] #5nfc#U^-P 1 0. 6%Iono 



(7) 

11 

feO^A^tfit. 
[0 0 5 0] IO*'j7-PUASTM D 331 
4 iASTM D 3 5 3 6K«fcD#WLfc (& I# 

US) 6 
[0 0 5 1] 

X^U>9 4 g?:5 0 , CO->i7P'N^-y->6 ncioAfe 
«CStl^'J^A9. 4 3 mo 1 £JJP*.fc;: i£ 

-^yI>^07^3^UT-P2^iabfc. m* io 

|J>^IIBTCSE$2. 3 7mmo IMt. 

PtT I NT 2K»S:»^bfco ^WRJS^IHW^iC, 7 

?y*I>5 0g^r^'J^A4. 72mmol 

[0 0 5 2] l^TLfcilC yIh*v7"nA> 
1. lmlSMfc. 

[0 0 5 3] #UV-Plt^C- :©#'J7-S:$ 20 

[0 0 5 4] CO#'J-7-P2£ASTM D 331 
4 iASTM D 3 5 3 6 (C <fc D #tfr L 

BR) . 

[0 0 5 5] *MBW3 
X^l/>7 2 g£5 CCcDi/y* p^\^-!t> 6 1 KSPAfc 
^(C^-y^;PU^OA7. 2 5 mo 1 SrSPAfc - £ £ 

*^7lfetlC y^v 5 X>3 6 2 g&raUS^SCJjn 30 

'J>^9JBTCSE€l. 8 1mmo IMfc. 

KT- 1 NT 3sS*4££gSXbfc. ^ 

^>?X>6 5 g t|gX7'^;l/U5 1 ^A3. 62mol5 

[0 0 5 6] l^^TLfcftC. ylh+y^D/t/ 
1 . 1ml 2:SDAfCo 

[0 0 5 7] ^'J-7-PltRfili:, CCD^UV-*^ 

[0 0 5 8] :©#U7-P3?:ASTM D 331 40 
4 £ A S T M D 3 5 3 6 tC <£ 0 L /t I # 
JR) . 

[0 0 5 9] jHBflU 
X^b->2 6 3 g£5 0t;Oy^DA+it>6 1 iCjPA 
fcSl:I=7f^'J?^A8. 7 7mmo 1 SrjDAfc^ 
i*P*^T, 1 mfltlC, 6M*»»^f 

U > - ^ v>X >y D y £ n # ij P 4 SriEffi Lfc. 
•^^TUfcftfc, 7*^> ? X>1 5 8g£ 

^<73^T*-y7 P U>^JBTCSE^2. 1 9 mm o 1 50 



&ffl¥-8- 2 3 1 6 5 9 

12 

HaXtz. £©ft»TINT4tttt*SHfcUfc. 

7'^-7l>7 9giIr7'f^Uf'?A 
4. 3 9mmo 1 SrSJ^fCflP^Lfc. 

[0 0 6 0] 8^557 Lfc&fC, 5>***>1. 3m 

l.£JP;lfc. 

[0 0 6 1] #'J-7-PiiH«l:. :©^'Jv-$$ 

[0 0 6 2] :©#UV-P4^ASTM D 331 
4 iASTM D 3 5 3 6 (C J; 0 ##TLfc. 

[0 0 6 3] mm&is 

7^U-> 1 4 3 g£ 5 0 < C©->^P'\^-9->6 1 [zm*. 
tzmz^-^^^^^-^KA. 7 6mmo 1 ^mXTz.Z. 

i/>-^^> 5 x>^"b-7i7p#u^-p 5 zmmistz. 

7 7'U>y'SBTCSESl. 1 9 mm o 1 mZ-ft. Z. 

o&pgT i nt 5m.nzmm.vfz. ^©sjts^ie©^ 

(C, 7*^v , X>5 0 gti-y'f^ l Jf^2. 3 8m 
mo 1 ftEJSfcKfllAfc. iKE^T, 79&X.>6 9g 

[0 0 6 4] E^^7bfetl;, ->*lH + y-7'D;t 

> 1 . 1ml SrJJPAfc. 

[0 0 6 5] ^UT-PltHii:, dCDjff'J^ — 

[0 0 6 6] :®#UV-P5$ASTM D 331 
4 iASTM D 3 5 3 6C«t*3^tfLfc. 

[0 0 6 7] mmrne 

m 1 ©KfSggfplrX^U > 1 5 0 g£5 0 < C©->y*D'\ 
*1t>3 1 tCSPA, ^©ra_WJf>?A7. 5 
Ommo 1 SriJOAfc. Z\<BKfc&A 0 ftWzZZT 
£. *2©SJ6»*IE. 7*^yX>2 3 3 g^7 0t© 
->i7D^\^1}->3 lfCSP^., ^©^TSfSxy^UU^'y- 
Al 5mmo 1 SAP^fc- fi-&£ 7 0tt6 0»IBK:fi 
oTitff$-&fc. tOtT, %v~f x )~> t?M B T C S E 
$3. 7 5mmo 1M, 1 O^IBJtCEoTKJSS-ti- 
It. 

[0 0 6 8 ] S6 2<DKJ£§8j&>&<BtW«*©»T, JSft' 
*£5B3**'*£K«fct>T*|IM*£fi)tW (I NT 6) * 
*8IU ASTM D 3 5 3 7 J; 0 L I 

[0 0 6 9] lEfiJ6¥lO«C ^I^T^yl 

> 1 1 7 g£SP;L> Jgl ©EJ6;§&©l*9g*lS*2©Rj£; 
SKBESIbfc. 7 0tT4 0»*«ai/fc«t, 

Cylh^yyu/t/l. 4ml£fiP*.fc. *77''J> 

ySi^^ 7 ottMi: 2 OfrratcS^TitfTS-frfc. 
[0 0 7 0] Cie>L-a#fc#DV-P6£0. 6%Io 
noltSSftSt. X^-AX h-'J->tf>v J -em« 



(8) 

13 

[0 0 7 1 ] £CD#'JV — P 6 £ASTM D 331 
4tASTM D 3 5 3 6Kit)»*H/fc 
M) . 

[0072] mum 7 

W, 1 COS^Ss^tC Xfl/>12 9g$:5 0tCiyi'D 

3 1ramol*Mfc. IOErt?*4 0»»i:S73t 
fc. f^ORfSggflC, ^5?X>1 5 5 g£7 Ot© 

->^n^^it>3 1 can*., -toa-easny^uu^f 

A8. 6 2mmo 1 1^7 0^6 0^1 10 

KioTJtfrSttfc. f©lT, *7^'J>^JBTC 
SES2. 16mmo 1M, 1 0 ^MfCSt)TSJS$ 

[0 0 7 3] fg 2 ©SJCSi^ 6 ©St*»«H<&&t\ ZgJg 
€r^$#^Cl<i:tJ;oT4 1 P^^^ (I NT 7) £ 
1£8SU ASTM D 3 5 3 7tCckoT^t(TbAc (* 

I . 

[o o 7 4] ±&Rfo^m<z>mz. m$m*T-7?isx. 

> 2 1 6 g Srfln*, ^ 1 <D&.fcfg<DpJ®y>&& 2 (DKlfc 
§§(CJEiMLfc„ 7 0tT4 5»*«abfc»K, 20 

^£J&£7 0 < CTSfC2 0^HfcS:-DTJlfTS-&fc. 

[0 0 7 5] :5I/Tftft#Uv-P7S0. 6%IR 
GANOX 10 10 T^-fk^-B", X^-AX h U y 

[00 7 6] i©#'jV-P7S:ASTM D 331 

4 iASTM D 3 5 3 6 9 ##Tbfc (« I # 
BB) . 

[0 0 7 7] Jtt£0!IA 30 
7,^1/ > 2 6 3 g$5 0 < CCD->i7P^\=^-y->6 1 tCjJPA 
fc^Cl-WJf^Aa. 7 7 mo 1 ZmXTzZt 

B^Tl/tftt. ^i?l>15 8g*lli;Ri6» 
y >^SiJBTC S E£ 2. 1 9mmo 1 JJQX.fe. r* 



#ffl¥8- 2 3 16 5 9 

14 

(OSMr?>f>IHH*£j$4fe I NTAttHSrJMfcUfc. 

-f VfV> 1 0 0 %k.%—~f?'TM?*j 
A 4. 3 9mmo 1 ££j£WCiD*.fc. 
[0 0 7 8]1^7l/&»:. 3***-0->l. 3m 

i SrAaAfc. 

[0 0 7 9] #UV-Plil=ltl:, dCD#'jV-£2c 

[0 0 8 0] uO#'J"7- CPASrASTM D 3 3 
14tASTM D 3 5 3 6 £«fc 9 #*TLifc. 

[0 0 8 1] it^giJB 
JglOEJSS + t::. ^fU>i5 0gS5 0t©yi'D 

^\^+i->3 ncijo*, wrir^Uf^A7. 

5 Ommo 1 SrtjnAfc. ;i©Ef£:£4 0#&lC5£7£-fr 
it. *2©K«S*K:. y^5?X>2 3 3-g*7 Ot;© 

->^a^\^-y->3 i tcjox., -eo'^-e^n^juu^^ 

A15mmol^M/t. S-&£ 7 0 tt 6 0 ftmzE 

$3. 75mmoljj0*.. 1 0 ft-MlC J^TEj&^-tJ- 
fc. 

[0 0 8 2] JB2©KJ6»^60tt»«lk©«-C, 
^^S-ti-SCltfCtoT^rBm^^ (INTB) £ 
mStL, ASTM D 3 5 3 7T#*rL& I # 
RS) . 

[0 0 8 3] ±IBEffc#JR©«»;:. 5I#I»HT1 6 0 g 
fc. 7 0"CT4 Oft&m&VJtmt. 1^71/, * 

£7 0"C-CIEtc2 OtfffflKEoTitfTSitfc. 

[0 0 8 4] r^l/Titg^UT-CPBSrO. 6 
XIonolTSHftSt, Xf-AXh'J7e>^ 

[0 0 8 5] C©#UV — CPB&ASTM D 33 
HtASTM D 3 5 3 6l:iOML-fc I# 

o 

[0 0 8 6] 

mi ] 



(9) 



8-231 659 



ftl. 



15 



16 





(%) (1) 


MwUi 
(kcj/mol) 


MWD 
Mw/Mn 


CE(%) l J ' 




~ X 2 /(X3 + * 4 > 
(%) 


INT1 
PI 


40 

32 


296 
571-296(55 


1.03 


92 
98 


2.6 


5.3 


INT 2 


36 

20 


156 
444-156 (5) 


1.06 


87 

98 


2.7 


4.1 


P2 

INT3 
P3 


17 
15 


345 
398-365 <*) 


1.01 


92 
95 


2.9 


1.4 


INT 4 
P4 


63 
54 


229 
430-236< 5 > 


1.05 


93 
97 


2.5 


3.0 


INT5 
P5 


39 
30 


459 
933-475< 5 > 


1.06 


92 
93 


2.4 


3.8 


INT 6 
P6 


0 

30 .3 


107(6) 
1 1 A 1 r\tz (5) 


1.04 


90 


1.5 


1.4 


INT7 
P7 


0 

26 


95.6< 6 > 

500-133< 5 > 


1.04 


96 


l.B 


2.5 


INTA 
CPA 


63 
54 


340 


1.05 


91 
95 


1.02 


2.1 


INTB 
CPB 


0 

30 


165 


1.04 


91 

97 


1.05 


1.4 



[0 0 8 7 ] (1) ASTM D 3 5 3 6 

(2) 2 5 4 nmtC*tt*UVKJRJCctoT*ftttJLfcA 
STM 3 5 3 6 KJ;* JUHt£^S 

(3) CE :*7^U>^¥B> 2 5 4 nml:W5 

[0 0 8 8] (4) 3«S;Rtf 4Kb (X 3 + X 4 ) ^7 

(=X 2 ) 7'n 7 ^a#U?- (Xtt^^aPUT— ) © 
£SJtT&£o 
[0 0 8 9] (5) *Mflc*«» (INT) (DGPCm 

^n. * v 7 - w « 



o^fi^^M^^ * i i^sna. 

[0 0 9 0] (6) JHtfr*K:<fc0tttB 

(7) Qtt, *yy>J>yUT^2#BI:*ASn 

^U&V^'&Kte, Q=l-C»* (JtttWA, BS:#i 

[0.09 1 ] 
[HE 2] 





D 1 1 8 6 1 


P 1 


P 6 




^^h^v***** [g/ifl 2 


0 


0 


5. 


0 


51 38 3£ § [MPa] 


18.5 


10.5 


2. 


0 


51 51 JS * 300% [MP a] 


3. 0 


3. 1 


1. 


5 


» # [%] 


6 5 0 


6 0 0 


3 3 0 




B $ CShA] 


8 0 


7 9 


4 0 




JEEtt4eAt>1"-* [96] 


4 8 


5 7 


2 5 





[0 0 9 2 ] 1 mm%> TK RATON D 118 

[0 0 9 3 ] 2 5kg(O«l^bT2 0 0t:T^ 50 



[0094] ^mms 

PX-20 O&tfPX- 1 8 002^^-^/© 



(10) ftffl¥-8-2 3 1 6 5 9 

17 18 

i stf 6 taoTiwii/fc*i»5^7;i/ *Mx«tr^«£*Pi»u umi>fc 0 (krato 
»yp7^n*'j?-^i 2it%^a^t, n aware**. ) 

rtl60k'fa-^>l:KRATON D- 1 1 8 6 £ K»JB*SrTEO« I I ItSl Vt^t, 
LT»^n^T{figp D D<hLTA^^^tt«itX (S [0 0 9 5] 

B) 4 £Wf 4**9 S^7;^D y 3 * U 7 - 1 1 2* [*3] 
SI. # 9 - ft 

P X-2 0 0 b'^-y >4»lc 1 2gg%g»*U 7-tat?y^> KOtttt 

* 'J - - D - 1 1 8 6 PI P6 

f V v ~ g g (SB) 4 (SB) 4 XB 2 (SB) 4 XB 2 

- - - - - ; - 

** ft * (X3) 1 2 1.5 1 2 0 1 0 0.5 

# A S (25t) (dmo ) 7 0 7 3 1 2 1 
1 8 O/CteStf-fctt* 

5?Sri$* 20s" 1 (Pa.0 4 . 1 3 3. 3 4 0. 3 5 

mm#m m** 1 oa. S ) 3. 74 2. 95 0. 35 

&mmif <**0 CC) - 2 5 - 3 0 - 2 5 

7 o - (£») C1C) 9 0 9 0 7 5 

» # (10 5 .Pa) 0.6 1 0.6 2 0.2 4 

31 36 JS # m% (ID 5 . PO 0.90 0.97 0.55 

ft * JS Jl (10 5 .Pa) 15.6 10. 1 . 0.9 8 

ft*Jo:ftaS©#tf (%) 2302 1537 730 

it m B* © j£ * do 5 . p a ) 1 3. 5 7. 4 0. 8 7 

tt « * O # tf (%) 2 4 6 6 1 8 1 5 8 5 7 

* * j> £ * (%) 2 . 2 2. 7 16-8 3* 

*» * L fc fit ft _ 

[0 0 9 6] [14] 

• IV 

P 6 

(S B) 2 X (B) 4 

10 0. 5 
9 5 

0.6 2 
0.6 2 
-5 

6 0 

1.0 3 
0.9 9 
1.1 
5 8 2 
0.9 

7 6 8 

1 5 - 3 1 * 







P - 1 1 8 6 


PI 


* y - « s 




(SB) 4 


(SB) 4 X (B) 










# 'ft £ (^) 




12 5.0 


12 1. 5 


fii* A K (2 5t) (doo ) 




5 0 


5 4 


1 8 0°C^^^5ttS 








^fWri^fi 20 s^ 1 (Pa. s) 




2.7 7 


1.8 7 


l?»ri£K 100 s _1 (Pa. s) 




2.3 9 


1.6 1 






~20 


- 1 5 


7 B - (tl) 




9 0 


9 0 








* ^ * (Id 5 . 


Pa) 


1.10 


0.9 3 


?l 9 IS # 505*5 (10 5 . 


Pa) 


1.12 


1.13 


ft *: 16 * OQ 5 . 


Pa) 


13.1 


8. 9 


ft*J£;flBS<Z)#tf (%) 




19 4 9 


14 8 9 


« m B* <D is * (is 5 . 


Pa) 


11.8 


7. 1 


« a b» <o # (%) 




2 10 0 


16 4 2 


* a o r * (%) 




0. 7 


11.7 



